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ij7^ts.mm\m. 3 ? t , afea®.s.?/E o R;^xjas 

O'V ^TEGR^'-727 c7)J^a]S!)$ Sr Jt^tl. E G 
R^'-7J^a]^*«S¥S3 5t. ««IPl(^iSA$ 
il'g>^Mc^*S.t/E G R;i?Xcoft$r ;>< -^J' 

1 leftist I) ra<?)fi^?*€t?.^4±««»2^ 
^^S3 5t. «W1^0lftA»T^»SrEGR^'-7 
J^ffl^*tca-:J'i.^TliiE-ri.®Afr^*ffl]E#ai 4 
t. ««l«7)EGR;*rxMS:EGR^-^/^a^* 
{cS-3%^TffliEt-I.EGR;^f,xMffliE¥S26i:. 2:* 



as-' 




(2 

1 

fiiSE G Rmmi:mmmti e g R;<fx srj^a^ -li- s e 

HUEE GRgffi^ SaS-tl. E GR;^XcOiag5:l+a-t 
I, E G R:ff7.m.s\m^^b . IC 

leE G R:^'XiSLmm^mz i OltillJ^n^^cE GR;!/-^ 
(0?flJK t*-:3'v MIEE G R ^ - 7<7)?%aiSft*^»^ 
I, E G R;?-5}^aiS!)*««^^Kt . 
mia^MMt-KA^iX^^^-^ftS-t^'EGR^XiOl; 

mmGR^-yi^mmbmz^it-tmmmmm 
AS^ii.irm<7)»^ miBE G R - 7j^asi)*its¥K 

A$tll> E G R;<?';^cOM$: MiaE G R ^ - 5v^in^!j*ft 

i 'omMWzEGR-f'-yi^mjmzm':^^^ 

[Ih*«2] |r|iBEGR^'-7}^iPSI)$«>g#Sl±< 
^>n/i E G R ^' - ^ W}^aJS!l$ i: E G R 7 - 7 
L/cacOE G R;^XfflJgk iOffliaPf^tS-JV^T 
EGRJ^iDSS**»ttit.g.^t^#iiht&il*lMH= 3 

[000 1 ] 

mt-tmmims.. mzm%iffxmi^mmizm-t 

I. 

[0002] 

immm mMmizim^titmmm, 

mzmmmim<7)m-^% ( FJris , u - > 

ii-fb!f*!i (Nox) mitt^mMttix\'^^. 

[0 0 0 3] rcoia^gjRic^tL, iHmmmmm 

t 'J - y N OxMSESriea-f I. S«r*i'^^ ilT v ^ I, . 
>J - y N Oxtt^JcO-o i: LT , ffiA-tl. m%<D^^ 

oogfg (lii) iizmt-fimMUMNOxmii^^^ 
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2 

[0004] ©^jItcMN OxMM*i[*iMB5<7)#M^ 

^„Jt*^i« < =5rS 1 {iSfm+cog^K^M ( N Ox ) 
*«^7ciaNOxM^(ciKiR$^i. ©KStcMNOxM 

miz^tmmmmttm< ^^/^ t ^ liig^jiTc 

SNOxMJitiaiRSixTi^^TtgSS^ttl (NOx) ifim 

tii^fiOOM* (N2) tC)l7C^iX^« 

[0005] tZbX\ fR^lTcMNOxttjiONOx® 

mis^^^ti^t. mmM^oxm<^^oxm 
mmum&^t. m^^commmim (nox) mm 

[0006] fi^-^t, cRSJiTuSNOxWiSrftlS^^ 

N oxmm&Mmmtmizm&mmTtm'N oxmt 
i^mmim'fftizt izx d , is^StuSn ox««t 

®lR§tiTV^|>MWl:!t?!) (NOx) S:Kai&l>»7C^ 

[0007] U 7 ^$WcOft«sW^*-ffii: LT 

(i, i!Sjtji7cgaNOxi«J;'5±e£^mi.Sm4'tcS 

[ 0 0 0 8 ] iSj, ©S^TcSNOxMiKJ; OiSoP^ 

pRjRsn-cv^^gSKibtt (NOx) {zmtxM7tm<r> 

[0 009] ^tili. iS^jfTcMNOxMtcigllXSn 
TV^SMSKtt (NOx) tcMtTS7E;^)c7))3sJPl:** 
mnz^< ^iilt^mcr>M7tMti^^%'^i'ZW.lti^tLl 
ztiz^j:*). f&^7tmNOxfmizm^tiX\^^S. 

«BStt (NOx) i,znixm7tM(^mfiMti'^&-t^ 

t®^7caNOxfiB«ONOx®JR«g:t)*>iaWL-. Sf^ 
4ic7)§Sffi-fti^^!l (NOx) i}<mt^ivfl'Zi:S(A*izmi^ 

^tilZkl,z^j:h^'(>Xhl. 

[0010] ^coj; d^Paim^Mt. ititl^ 

2 8 4 5 0 5 6 ^i^lgtcietfeSti.^^ J: 3 ^:rt«MO#f 

MWc7)#m#^t^a«±s iK^7ESN0x«icfcv^ 
xm%<p(omtm ixmm^iihM7tm<^mb m. 

}i7c:SNOxfl4l^t®lR$i^TV^|.^*i!« (NOx) 

^m7ct^fci^<'Z'jmtti:^M7tm^At ^^mtx . 

i^'^mT^s.m±. axmuM'^mmm^m (no 
x) (r>i^'^^<7)mtiiizi,hm^s. -/i^3 y<^mti 
m\iJ^ot-w>(r)X'hh. 
[ 0 0 1 1 ] ^^c. iAiMii*^^>Sfai$ix&^3gM-(t;a 
(NOx) <r)mi:mm-i>iTmtLxii. fHmmm 

mm^'ithm^iMmm (EGR : Exhaust Gas Recircul 



(3) 



ation) mm^m^i'^ii&tin&^^i^x^^i, 

[00 12] EGR^Sti. mm'^l^iittihAcM% 

(H20) . -m^i^m (CO) , zihlk* (C02) 

(NOx) <7)ft^fK«$-tt-g>t(7)-C$)l.. 

I^I^MiOSfSuiSSt iSmiiSSi: ?:ilii-ri. E G R ass 

EGRaS&|^^?TLfLl>Sf^ (EGR;ifX) Og^MI: 10 
iig-r§EGR#t*>^,S)«,$ix?.SE^, EGRSSS 
at>'E G R#(cJni.T E G R;^?.X ii^mtltzlibff)EG 
R^-y^E G RaS&i5Q^4' tattt litSSilSSS 

[00 14] 

^f/kx y >>>C0E G R^m.X'\l. N OxS^M*^'*g 
tt^fc^tS)l>^-^«i. EGR-^'X^\,Z^tflhm'^'& 
ML** (HC ) ^t'COSOF (Sollble Organic Func 20 
tlon) it^^AiNOxiiTcWTffflSil-ftCE GR^7- 

l-t. EGR^'-7tSOF^:^^*iitaL-CEGR;'- 

[0 0 15] mz^ ffiaLitr-f-^Vkxy^-'ycOEG 
R^Sttt. EGR:?-5^EGR«C0@ISS O^rK 

EGR»c7)g|$S O^mt/c^i^titiF/faa^EG 

R:^'7. ^'mM^'^nnm^ -its t *«siit t ^ o , -e 

c7)^m, rtffiWtcJ;i(tl.a*ig-ft;t) (NOx) ^7)114 30 

[0016] if%mi. Miifzi.o-^m^(r>fS[m^zm 

[00 17] 

[isii^fim-rsita^cT)^!^] *%Hj3(i^ ±feL^ciKii 

[0018] -ftch-h. ^mziShtnwmff)m%n 

{tssii- \Hwm<^mjk\zm%(n-mwm^^ 

^.EGRSat. BirlBEGR^aSrBflS-raEGR;*' 40 

mmimmza^^x. mtinwm<7^wmM.^m^ 
't^mmmm.\i^^^^t , mmGRm.^nnm^h 

E GR75.X«?flJg5rtt}i-ri. E G R;<?XiaSltS!l*S 

VfrieE GR;yxfflSltM¥iat i DttSJSix^^cE GR 
;{f XtOiagtao'V MiSE G R ^' - 7 «?^in^* Srit 

& E G R - yi^mimm^^'^t . mim^m 
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WM^^Kfc, fiieEGR^'-7?^i|l^*i:*t^-ft 
■tl.rtMM{=«RA^<l'l.ff«C0*2-BUieEGR^'-7 
J^aXi^S^StJ; 01iS$fL/lEGR^'-5?^» 

R^-y\mm^t^^z^\tthn'mm\,zm.x^ixh 

E GR^yXiOaS: HfflB E G R ^' - 

J; ^m&^td-zEGR9~y'^m)mzm-^^-^XWEt 

hEGRnxsmm^t. ^ftffiuc. 

[0019] a5iBEGRi?-5?taK&*it«^S{±. ^ 

^>fL-t E G R - 7 tfO^^in^a;* t E G R - 7 
jffig L^^ftcDE G R;«:?XS]g h cOffitHMf^t^^-^V^T E 

G R/^ai®)*^iLai-r s ; t ^x- % h . 

[0020] vicoJ; ^ ti|i^§ti^^i*i«W<osm?f^fl: 

[zwmmL. Mmm:fix (egr:^x) \m%tmzm 

nmi<zm.K^ix.h. EGRiiX\in^'^-fh:Lt\P'j: 

<. mm&m^isn'^^imiu vj.xm.mmm 

(NOx) CDmiM*mm ^ ill. . 

[002 1] EGR^'-^tis EGR:^'Xb^Mi:(r>fS 
X'^^i"if\>^EGRiffXi}^ffl-thh(OX'h^. EG 
R:^'Xi<{^mtll b , EGR0X<7)ii:mtm'h^til 
fzib. E G R;!?X«Mai*ltcttl&$ix^>: t & tl^^Mt 

[002 21 L*»L, EGR^'-ylzmOii^m.lfz 
^^{±. Sli'9*'mLTV^=5:V^«^{cJttTEGR^' 

[0023] -Jj. FJrJECOSlE««(cfc(tl.f^W^« 
E (15IJ;ttt'ifp°pm^) tfOEGR^— ^JriliiUcf^iOE 

GR:ffx(om.it. ^ffimimzmtti-^co^t 

[ 0 0 2 4 ] -eclT, J,I.SlE^<*TT*l.mW^« 
^iOEGRJ'-^SrjlJa L:tf*«0 E G R;<fX<Oia«i: E 

GR^'-y^Mj&'tlmcr)EGR:^'xcr,M&bif'^M 
mx-^i^Xami. E GR;^.x?SSt EGR:?-7<?)S!) 

[0 02 5] z<r)mm^m^^x. EGR^~y}^mm 

ttS^SJiE GR:^-yMmk<r>Mm(r>iA^i:^^y^- 
^' t LT E G R ^-ymm^m^th Z b *>'T'# I. . 
[0026] Hifia®ASfMMMiE#S^lt^BiriEE GR;i? 
Xft»IE#K{i. O^SIA'E G RSW#i: -?-<50Si| 

m^Ubifm-th^lbib^X'^. EGRi'-ycOi^Sm 

$tlS«f$CftJlt;f E G R;yx«S:ffliiE-t S ^ fc **T-# 

I, 

[0 02 71 ±feL3tEGR;?-7tUT{i, ASvfcE 
GR;yxi:O^T-#^m2rffa?gJ^«0:7-7^« Btg 

WJ^tfflTkt E GR;^'X tcoraT'i^^^Srlr^ *?^3^cO^' 
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M^m<^i%SiyiiX'h -? T i> J; \ 
[0028] 

imcommcomm] ot. i^mmm^mMm(^Mt 

C 0 0 3 0 ] H 1 1 {i, 4oiOMlii 2 $r 

[003 1] [*iMii 1 (i, ^m2comMmi,zmm 
3«, MMifmmtz'^E-fhm&m a^tyu- 

20 

[0032] H(rf£3* yw-;P4{i. »4«l&'ff 5 

iwmimh Lxmsth a^yrx-h o . mm^y 
rbcT) x^mzw. 0 im hKtzTr^yry'- y 6 t^nmm 
Micoaj^]W {^yy-^i^^y^-) t^zmmhixfz^ 
vy9r-') 1 afc<;^^7S•^LT3^M§^^Tv^l,. 
[00 3 3] ^(nxo^zm^^ixtzmmmMma. 9 

5 y i^-^- 7 h comiK h^Ui? *W4?Ky r 6 iOA^jW^ 

KMfijKyr 6 oA^l^fi^es§i^!t imiik b/i-i? toe t 
[0034] m%mm^^yrbi)-h^i\^^tifz>m\i. 

e*f4«*^5^:ft-LT3ty^-;1^4^m§it. 3t 

yw-;i^4tc?F;rSE^T-^E$tLt:&^iii2iO»4i« 

[ 0 0 3 5 ] <J:t, 1 ig^tt'gSA^'m 

StlTfcO. iJSmaf8(^#fe'i{i. #^fBi2cOJ»,MS 40 

[0 0 36] BuiB©«R^8{i. i®^«9lciti^?^, 
C:cOPK^f xr:J"J— t^'-y^'Xl Otctg^^il 

t V , Biiiaxr ^"j — 7 x i o j: o T}ri<7)Si«. 

9m'Mii>m.%.<^^'iiznmLtz%%mm\i!,^-th 
mi^&^y^i2tfm*)mifhixx\-^t. 
[0037] mim%m9[zm^mjsmQ<r>M.±& 
\<zm.-th^mz\t. wm.w^9m^m%(om. 5o 
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rmmtimM'o^istmihixx^^h. ^<7)®» 

SO* 1 3 ^ Iffll^W-f SiJR^ OfflT;?^^x-^' 1 

4*^ffiO#tt^>ilTV^I., 

[0038] Mffixr^a-;^-:? 1 1 tmilW&M.*) 

^i3bcouzm:rhm,'^9i.z\t. m%<m:s^^)v 
■v) 1 5<r)oyrv-/^f\^'Jyyi 5 aAiiatf^ii. 

3 y7V -/ 1?-^' N'^' i^'y ^ 1 5 a i •) T«0(Rm'f 9 \,Z 

\i. im^yrv 'v^)\'^'Jyy 1 5anx'EM^fix 
m^f^j:'^fzm.i^m-hfzib<r)^ y^'-^-y l 6 

[0039] i^i d tC«^§fL>tig^-C-J±. XT^' 
'J— OW)SAUo:iS««, iSxr^";— f 
;K-y^Xl Ol*I^Oll^^L^V^xr^"J-:^^:J:-oT^RM 

[0040] 3y7*l/-/f->'N'^>'>^''l 5a(C8SAL>t 

©mJi. ig3y7°b-7-9-^N'^i^>^''l 5ati*i^§iifc 
3y7V>yif*:'f-;i^c?51iIKtca:o-cffiffi§ti^. mie 
ayrV';^J^^Vy^\ 5 a|*lT'E^$ni:»ai:^ 
o^iPRfvii, ^y^-^'-^l6tcT?^a]§ix/im. 
Stc^DtTiS^IO^ 1 3 t<J:-5Tg»S:iil5$ti-TtR 
m«^8tc»£A-t-S>. ©mtt«8(cSAL/iia»(±. # 
W^^itLX^%m2crmMm.^-9i-U^ix. #SIM2« 
j»4'»f#3*>^>W$^t/iM^4^«^jSi: LTMMS 
til., 

[004 1 ]-^, mmm i tw. sf^e^f i &m 

$r:rt-LT«-^iii20«Mai:3iaLTV^S , 

[0042] mm%^ 1 8 {i . 1 5 

-fyvN'^S/'y^-i 5b{±. smi^i 9i:i«i^§ix. >! 
1 9{i. TatCTllS^t^V^-77 7-t«^$ 

[0043] fflS^f^'g 1 9C0^*{C«±. *f$^+c0^rW 

x\^h. m^ims^2 0 J; *)TxkG^mnm 1 9 1{±, 

^^ai;bt.&^m-fey9-2 3 1 . ISSm^ 1 9rtS:M 

-fe y 2 4 fc 0 tt(t ^>^xT V -> I. o 
[0044] mieL/ssm-fey-^f 2 3jit;fsm?sffi-fe 

y^f 2 4 i D TsiEc^flt^'f 1 9 1<±, KSf^f 1 9 

sruh.spmos«s-iiit5-^-&#m^o#2 1 imihti 

msL^Kxmmm.'o^2 1 ^gBm»-ri.wm^offl 

T^^aX-5'2 23t?fBX0#ft^>*lTVM,. 

[0045] icoJ: 3 tiifiSStL/^P^^T'ti. 
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^ssA-r s . ^-^y^^"^ 'Jyy i s b tcgsA LJtstm 

a. fijititnyri/ x-^-^'-vT^ixy/l Bao^yru- 
[0 0461 iiijld^'-t'W^'>>'>^l 5b*>^>Sfai$ 

%ntifctMz-?7y-i-f\-LXi^%'¥l>zmiii^ti^. 
[00 4 7] tJ^C. StftMS'gStJi:. m 

^itm^wimm, (EGRmm 25iitix^m 
fcT-ffiits^ix. EnJnl;^]<7);*cS;S(cjKtTfrifiEGRji 

gS2 5l*l2:Sgni.PS\ (liHT. EGR;yxtirri, ) <0 
vTiS^^Jg-ri-siEMI^^ (EGR#) 2 6*-^^^^^ 

[0048] friSEGR#2 6tdi, iIEGR#2 6c7) 
gBStm>Uc«^fi-^^aj:']-tSEGRraS-by-t3 
8*m'5#tt^>^lTV'iS. icOEGRHJK-fey-ifSSi; 

LT<i, ^Ji«\ EGR#2 6iOg|PrW¥tjii)Ltfi 
I5if*± ^jiirri. ^m^^Halti^T y 5^ 3 ^ - ^S' 
EGR#2 6c7)rjBP«mc3li!lL.TllllK-ri.Xn-y 

IEB$iXJtLED&i/7:t h- h7yi>'X^*><^>^rl)7* 

[0 04 9] BUieEGRaSS2 5tt}V>-CEGR#2 6 
J: OiS^OlSfiWi, MEGRiiK2 5rt$rSiEh.l.EG 

R:fj'Xi:{%m-f^EGR^-y27mmt^ilX\'^l. 

[00 50] icox ^ mf^^iifzMmmmmmx 

{i. EGR#2 6*?jf1#$ill.i, EGR»2 5*^S 
feEGR»2 5^?iAt. EGRi?-5 2 7^igT«S 

[00 5 1] ^COm. EGR^'-7 2 7T{i, EGRffl 

SS2 5 l^^&rihEGR:^'XtfA^<^i%Mt(Om:'^^ 

[0 0 5 2] EGRaSS2 5S:^LTfifmftl=18*-<^ 
iR^tt'g8A.a5iE$ixJtEGR;y::^J±, ?Rmi$^8£7)± 

[00 53] C:iT\ EGR;yxWi, 7j< (H2O) ^ 
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wi-^%.<^mmm.ti^mbhti. w:^mM (no 
x) (nm^tm^\^fih . 

[0054] MtC. EGR^'-727{CiDV^TEGR;^ 

y^t^'^mti^b. EGR;<f;<gftco?SJS*^ffiT-ri.t 

th\,ZEGRijXCr,Wmim'h^iXhfz^. EGR;5"X 

iflmm.n^z^^^fifzt t \izwimm!H<^nmM& 
if^\z±.m-hz.tm<-^£hbt^^z. mmiH'.z 
10 m^ti^m.<r>i imm^^) mmnzm^h^ 

[0055] mm-mm2 o\i. mmcri^^yx'm 
%^<r>&mmm ( n ox ) ^ mc-ri. n oxfrnx-h 

«m?f^LM«2 0^i!fti«Jl7cSNOxMIIE2 

[0056] mmsTtmN oxfm2 o mm. r 

20 /^$•^^iB#:i: ^cOfflft±tc, ;i?y':?A (K) , 
hU'^rA (Na) , U^-^A (Li), t L<«i-fei/'> 

A ( c s ) m<r)Tivij y^«t . >";!; ^^i. ( b a ) t u 

<<i:;*;l/=/'!7i>. (C a ) ^cOT;l':<?y±ilii: , ^y^'y 
(La) tL<Ji>f -yhU-^A (Y) ^c7)#±Sii:?!,^^, 
glW$iiit::!'^^< bhl-?b. 6^ ( P t ) ^Wtt^a 

r;U5-f*>^>^rl.ffl*±KA'>J'>A (Ba) fca^ (P 

t) t^^H^$L•c«$^^l.ISS^7^aNOxfl!l!S^^0^ 

30 [0057] itfOJ: -5 izm^^tltzm^MjcmNOxM 
j«2 0(±. g®^^aNOxMiE2 0(;g!Atl.#P^ 

coK««]KA^'»v § mm'¥<^mmmm ( n ox > 

[0 0 58] iftisS7^NOxM«2o{i. mm 

mmjiM^ oxmm2o^z^iXtm^mmm&ms: 
TLfzt^i,imiRix\>^rzm.mmim (nox) srj&ai 
ti>, f'T)^, flf^ctJic^ibksg (hc) ^-i^^i:^ 
(CO) mcrimTiM^^^^tx^mf. is^Stcsn 

0x14^12 0{i, iMS5i7caNOxM^2 0*»^>ttai§ 

40 tirzs.mmim (nox) Srsii (N2 ) {zMit^ixbi 

[ 0 0 5 9 ] P^, iS^3i7EaNOxl54M2 OiONOxM 
J; ^iJlTtfO J: -3 ^ ^ -X A J: -D Tff *)itT V ^ I, 

[0060] 5t-r, la^TcMN OxM«2 0Ti±. K 
®^jl7cMN OxfiM 2 0 l,z^iX-tmm^Jtt^V 

-ymitt^s'^xm^'^commmmmttt. 02 

(A) t^$tL^J;^t, (O2) /f)i02- 

50 *3t{±o2-(5DjgTa^ ( p t ) ff)mm±i>znm-r^. p 



(6) 



m'co-m^m^ ( no (i, ( p t ) (7)^m±v 
ot-ttdio^-tKmLx-mimm (N02) mf& 
-ti. (2N0+02-2NO2) , rmitmrn (N02) 
{i. (pt) comm±Tmzm^t^ti. ^m^^y 
( N03- ) cr,mx'<mm7tmNOxm^2oizisLU^ix 

jj-V (NO3-) ti, ^k^U-^A (BaO) tm^LX 

y A ( B a ( N O3 ) 2 ) I: JfM-f « 
[ 0 0 6 1 ] icO i 3 {^«M7CffiN Oxttii 2 0 {ivS 

+c^M^gg« ( NOx ) mm^ jj-y ( N03- ) t 

TiSilJiTcSN OxM^ 2 0 tM§fil> o 
[0062] ±ifiL3t i ^^NOx[RlRf^ffl{i. g£A«f 

xttjgSE 2 0 CO N OxP^IRfg^fj A^'l&ft L.^: V-l® 
g*S§» (NOx) iptrnMyiM N OxS4^ 2 0 1 ®iR 

$^1, sfm+*»^a«®« (NOx) ^^misnsc: 20 

too 63] cItitcJstLT. itSS7cSNOx«2 0 
-C1±. IM^5i7cSNOx«2 0t=ii£At-|.Sm« 

t . ( p t ) <^mm±iz}5\^x- 

mmm (N02) cTi-^BSiii^^^i^-r'Sitto, Bg-(t;^<y 

"^A (BaO) i:?a-^LTV^7tlffit'f:tV (NO3-) *i 

mizzM-imm ( N02 ) ^ss-ft^* ( n o ) 
Tii^^TcSN oxij^ 2 0 . 
[0064] ^<7)m. nm'p'>zmi\ym (ho ^-k 

■im* (CO ^(7)S7CB^r«-:ii«LtV^n«f. -e^*^ 30 
<r)m:^-9^i^&^ ( P t ) ±<Oir* (02- t/i{i02- ) 

tmm^zmix-mm^mf&ti, zco-mmn. 

ift^5l7cSNOx«2 0*»A,JS:!l]$ixJt-S!-ft;S* 
(NO2) ^-K^bM* (NO) SrMS (Nz) ic^TC-li: 

[ 0 0 6 5 ] t^o T , ©SSjlTnaN Oxtt?i2 0 tefiA 

xMm'i'cowmmmrF-rt 1 1 1 tcjSTcfflcoiis** 

itffii7cSNOx«il2 0tCPRiR^ittv^f^ 

mmmm^ (nox) /Oijijai&wiiTc^ii, lut®^ 40 

7cSNOxttji2 0(7)NOx<&miMm±$titZtiZ 

[ 0 0 6 6 ] h >r rtiiiSM 1 mmmmrK^ti 
x^^im-^ii. fHrnmrn 1 ^^mta^timm^mt 

mn.'p!,z-^ttiis.mmim (nox) ^ti^^^jt^TcSN 

Ox»m2 0l,zmmiilZtl,zKcli}\ «Wlco 
«??)iMaiKA^*^PB«$ it^ t , iSi^TcMN Ox 
«J^2 0c7)NOxl8IR||^J*i®fPt, gfM^'COgSK^t; 
ft (NOx) 3ii®iSM7E:aNOx«M2 0t-C^$fL-f 50 



!|tgB2 0 0 2-1 2 9996 
1 0 

^z^m^mm^tixitd. 

[0067] mz. mmm IcoXo^j:t^ -Hf;HSM 

x'ii . iz^^commmzax ^x v - y^Jt<5o?i^ 

imm^h. . iixizm txizUi^(^M^mmizts ^-^xm 

[ 0 0 6 8 ] tr^oT . mmm 1 i}'mmmM&tiX 

Uh^lii. DS^3i7cSNOxf«^2 0cONOx(RJRgg^) 
iimmthmlziSM&jiMN OxJM 2 0 lcaA-ri.#f 

i6, \mM7tm^oxfm2oi,zm.u^ti-fzmmm^m 

(NOx) ^Sjaj&l^)i7C$-ti:l.jeJS*^'S)&. 

[0069] ititcML. ^mmmmhmm 

commitmmi. is^tcsn oxm^ 2 o j: o ±sit 
com%mm^<r,hMm'¥^zm7tmfzmm m^) i 

x%m 2 0 l,zl^,X-thm%co^miS.ii&T^tl 1 1 

h i,zm:M(^m&imiih6 xoiztti, 
[0070] mimmi^mmit. m 1 iz^^^tih i: 0 

t , ^cr)mj)m%^'^ 1 8 Hz^tsx 0 nmmm 1 cn 

it# 2 8 fc . fra Ltzum^^yr 6 *^^>ttjfi 

^B5KS7cfflW#2 8^<®7t;^Jffi*&liS2 9 Z 

<^mtm^^^^2 9<r>m'^zmihiximjmwik'm 
h . z <7)?iMi)siK# 3 0^0 mi<7)mmm^^ 2 9 1 

iaft'^ixTf^7CffJttm2 9rtcO»lcO-SixS:)Iif1- 

&jiDr#3 1 1 . H5ie?sftps# 3 0 i Ki^mMTtm 

2 9 tcK 0 #(t (o^liSSTcSiittm 2 9 l*ItfOffi^J 

b. imx.x\>^h. 

[ 0 0 7 1 ] i^. MTmmm sa. m&Ttmmif 

2 SOiftfLA^Sfme^ 1 8Cfcttl.EGR3iSS2 5 tco 

^■vYi^zmm^ti^zbmtUK 
[0072] ziiii. m7tmmif28i}^(,mi^tirz 

^S'S= 1 8 rttif I. C: t ^ < ®'C^ji*&^^0^' -h>/N'> 
l/yy\ 5 b^vfij^i, J: dtc-f Si^is^T'S)^. 
[ 0 0 7 3 ] i^. E! 1 ic^-tl^iJTii, l*)MM 1 ^04-? 
cr>m2cO^-him ( # 1 ) »fii2j!)5gfmft'gl 8<^m 
^gPi:fti)jev^eBt-*>l>Jt4^. 1#(#1)^^2<0 

i# ( # 1) %m2m\-<r)%m2i)m%^'si8(7) 



(7) 

1 1 

[ 0 0 7 4 ] ^ miieS7c»MW#2 8Ji. i^'J 
Mil, J)§v^{±'^:i— ^'-i^>^^7blC3fiS^L.-cro*}# 

[ 0 0 7 5 ] iiT) ct a ^rSTC^mm^fCii. sSMPS 10 
^Epjn ^ix-l. , -e LT . S7cffl«W# 2 8 tEP]jD§ ill. 

[0076] S7CfflPSSt#2 8*»^>SfMem 1 8 l^l^ifi 

^-h'y*^-;KO[ll!|!Kt:J:->T}if#§fiT%«t 

[0077] ^co J: d tct-cm^ii-^c 'J -y^Sm^O 
Sf^fi. :5'-h>yN'>i^'y/l SbA-^jSf^^igSryt- 
LTifiieSTC^N OxSi^S 2 0 tc?IA t . mMmjtm^ 
Ox{M2 0tcM$ilT«'^3ta5li§« (NOx) ^i!c 
ffi^-frooM^ ( N2 ) IcStc-T ^ C h tw^l. . 

[0078] -ecof^. 5S*P^3 0 *T*^F§ixT»4 

$iii. fc . mtmmh^2 8 tcenj)D$ix.?.MioJE:*j*^' 30 
mimm^tta'o. -eo^s. S7cMi«it#2 8*< 

W# L , 1 8 |*l^«0jlSSiJw^P*m5 

[0079] liUiiE^fc J; 0 tm^ii/irtMW 1 1 
{i. &»-t§/ti6co«^*jm- y h 

(ECU : Electronic Control Unit) 33tiW&^i^ 
-•yht'S)-?.. 

[00 80] ECUS 5tti, 3tyv-;i^JE-ty-tf4 40 
a, XT7D-;<-^'l K 1 2 , 

^&^^y-f 1 7 , ^fm-t>->r2 3 . sp^ffin-t^-i^ 

24, ji7C^iJE^)-bytf3 2. ^^y^'^K^'i^gy-fey 
-t?-3 3, yK^a^^>'■^34. T^'WJ3JK-fei^•t3 6, E 
GR^g-by-9-3 8. EGR;y;^zaK-fey-9-3 7^(^# 

y-rco tiJ:'!^-^*^ ECU35tA^J$tl-i.J:^t^-^'C 

[0081] -^r, ECU3 5K«i:, *^*4iStf#3, IS 
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1 2 

^2 2. EGR#2 6, a»PS#3 0, 3iii[#3 1^ 

[0082] ;::t\ ecu35<±, msizm-Jao 
i>z. Mii^^f'i:^3 5 0izX'^xmmzmm^tLfz. c 

PU3 5 1t, ROM3 5 2t, RAM3 5 3!;, ^N'-y 

^?r-7TRAM3 54k, A^)^-b356i:. tK^3^ 
- h 3 5 7 t *fi;tl. 1 1 itc, frieA*'-K- h 3 5 6 
iiZmU^tlfzA/D a yy\'-^ ( A/D ) 3 5 5 Sriix 

[0 08 3] HirieA:'3^-b3 5 6ti, ^^V^^Ki^'i- 
H y-b y-t 3 3 COJ: 3 i,ZT>'^)i'm^^com^^iii^ 
-t^-t:y-9-ottJ:»jfi^^A:'7t, -?-ti.^.«ottJ:>3^i^S:C 

P U 3 5 1 ^R AM 3 5 3 A,J*ffti. . 
[0 0 84] MieA:'J*-b3 5 6{±> 3^:yV-;kJ± 
•fey-r4a. XT70-^-:5'l U (RMSS-fe y-^" 1 

2 , tm'ss^-^y^ 1 7 , ^Jt-fey-if 2 3 . sPM?a 

JK^ry■9■2 4, )i7n^JE:JjHr>'-t3 2, TKa-trV^fS 
4, T^^-b/l^MS-fey-9-3 6. EGRMS-fey-9-3 8. 
EGR;>y;^ja«-fe>'-9-3 7^«idK, Ti-^yit^ 

-eil^>^aJ:tlfi^^CPU3 5 1^RAM3 5 3^ 
[0085] friatiJ:ft;K- h 3 5 7«±. jsm«iit#3 . 

-922. EGR#26, slSils|S#30, jEffil#3 1 
*i:€^ie^Sr^LTfi^§*l, C P U 3 5 1 3!)>^>{B:'J 

^iimmm^. mtet^^»4'«i=f#3. ism^coffl 
t^'^ax-^14, %%mwr9^:^y~~9 22. 

EGR#2 6, ?fi*«#3 0, S,I.VM±)gg)T^f3 1^ 
[0086] HtiiEROM 3 5 2«i, ^.t4i!t»t#3 2rfJfflI 

vm-ti>fz^(nwm.mm)v-'yy . EGR#2 6€r 

$W-t'S.3ti6<7)EGR$lJffl);l^-f-y. fS^TcMNOx 

« 2 0 \,zm3s^iXfz^%Mm ( N Ox ) $r?t{t.-ri. 
3ti6ON0x?t<t«IJffll;l'-^>', ®g5M7^NOx«2 

0 ioit-fkii!) t i I. Its ^ s?f^'-t h fz^mMwmwfv 

[0087] pieROM352(±, ±|fiLitT7''J^- 

v^i., Huiasijffliv-yrti, mm. nmmi<^wm. 
WMm^mh omm:^<twMmmm\m -y r. 

7 tRAfr^t <7)M<12r*-r©ASrm*a 



(8) 

1 3 

^.t E G R^rfflSSMV ■y7\ EGR^'-727 cr><%m 

(nmi^^^-f EGR^-ymmmTE-^ yr. i^iMWi 
(DM^^m b mTtmcT) g mmms. ( t l < (i , m^o g 

7m(^mmf&bmimm^3o<^mm^b<^m^ lo 

[0 088] miiBRAMS 5 3{i. #-fey-t*^^)(?)ai^J 

<t^c p u 3 5 1 co«a[jfi«^*igs«i-ri> . mmu 

mmt. mt\i. i?^>-^'^°i^'vgy•fey-f3 3*^^^V^ 

mmWkX'hh, >Iix^><7)T-^{i, ^^y^'^i^'i^a 
y-by-9-3 3*>'A"ypxft-^5-ai::>j-ri.lKS, *ff<?)T- 

[0089] BUie^S-7:7T7 7''RAM3 5 4{i, rtM 
[00 9 0] friECPU3 5 MfSROM3 5 2tC 

mmmm. mmimm. e 
GRsw. NOxmt.0j«. mw^wm. egr^'- 

[009 1] mui. mmmmrnxM. c pu 3 5 

L, <XV>t«f«St#3*>^,ji«2r«tft-^l^»^?^ 
tl., 30 

[0092] immM.m%thWr^\i. C P u 3 5 

1(±, RAM3 5 3(;|eii$nTV^|,<iMIIIlEmtT^' 

■t;l/ggJS^ry■9-3 6^7)tiJ^^i# (T:?^r;^g3g) 
^?»^iu-r. c PU 3 5 1 ti, »^ifilt*iBiJ»v-yr^r^' 

I.. CPU3 5 1<i. x77 0-^-:?l K (Kr^iaS 
■b y-t 1 2 . y-t 3 4 ^ai:'3ffi-^«K*':^v ^ 

^^'^■^th. 40 

c 0 0 9 3 ] miWB#aj^?^s-ri.^^{i. c p u 3 
'mnmi:%^-th. opus 5 m, xr7D-^- 

1 1 , P8^SS-b>'+;-l 2. ;d<?a-fey-9-3 4^ai* 

[0094] mi!t*fi^^i:»f'«»fl^RI!t*^'^^^^^- 
St, CPU3 5 1(±. mimmM^mb^yy^Ti'^ 

'ji^ay-^y-irsacoiii-nm^biimL. mi:?yy so 



5^^2 0 0 2-1 29 9 96 

1 4 

^'/•K>>"v-a y^ry■^3 3c7)tij::^3fi^A^B!iieM^4W^4^r 
WjD*g3i§-r^. CPU3 5 1«i. »4W#3C«1- 

[ 0 0 9 5 ] n^. rtMM 1 c^M 

temWT-^ C PU3 5 1 

ti. 7lcfi-fey-9-3 4<?)ai:^]fiW^, 
£03 yT'U ••/ -y-c^i: d t^' 7 >'^' v-^ 7 hiOHIlKi^J^ffJ 

mjm 1 iossr ^ K;niiiKigt2ri:ait-i. « -e lt . 

C PU 3 5 1 (±. mmcOT^ Y>mmfimT^ V)V 
[0 096] ^/c, llSLm^mmX'l±. CPU3 5 1 

{i. mm. RAM3 5 3i,ztm^tixu^immwi. 
b7i^-t)vmmbim.^iii-t. cpussm, 
'9#w«ftij»^'x7°'\T^-fext, mm^^&x/T^ 
^)mmznjBLfiswmm&o^&iniiit?>. c 
PU3 5 ii±, mmmm%mmmznmifzmi 

^, CPU3 5 1(i, 3cO|ligcorj8JK2r^ 

1 4 ^ 7 -f - H A- ^' $ijiiptl. i 3 1 1 1 1 J: V \ 
[ 0 0 9 7 ] i;/^. Sf^OS'JffliT'ti, C P U 3 5 1 

[0 0 9 8] nwmi<r>%mm±L. ^ 
fii.zn^LxmAmm.iim&^ixh:ibts:h. 't<m 

[009 9] ttz. EGRliJffllT'ti. CPU3 5 1{i. 

RAM3 5 3{:iEKsnTv%siiMinas. m.^y^ 
3Acr)^i){m (^mm^^) . T^'-fe;p^s-fey-9-3 
b(r>\^-hm^ {T9^m^) ^^i^^^aiL. egrsij 

[0100] J:EUcEGR$l|fflI*=fT^f^fc LT«±, ^ 

cr>^i\AtiJEmx'hh^<r>^i:mi-thzbi3<X'^ 
[0101] iMiLfzXo^jiEGRvmmj^m^^ 

LTV^SfeW^UvT^^Ji. CPU3 5 1<i:. S^HHK 

mbT^'tiVm^b i^^yy^ ~^bLXEG R^mm\ 



(9) 



12002-1 29996 



1 5 



1 6 



mmtznmifc BmEGRm^mm-ti . c p u 
3 5 Hi. mismEGR^mmzMmuz%mm^^ 

EGR#2 6{cEPJp-rs, -It. ±IEt!tJ;a^:EGR 

U 3 5 1 (i, E G R#2 6 $:^H«.^t««f-r^< » 

[0102] ixfc, ^mkffimmiz^^EGmmitz-o 

[0103] 2is:|lte«JBStf*.|. E GRailJ»-C1±. C P 

u 3 5 ij±. mmm i mMmtif-<y^~^ tt lo 

T E G R# 2 6 cr,m^^ y^-¥^^-/9 Mnth . V \t> 
t^l E GR#7 -f - ^'SiPSrff a , 
[0 104] EGR#7-f-HA-.y^'i]ffllT{i, #IJx 

tf. cpu3 5i(i, T^'tm&'^mmmm.m^^ 

[0 10 5] ZZX\ EGR^'-^izmt'Otim^tt: 20 
Ji-^Ji. iSi OA^mttV^^V>:*-&tJ:bL-CEGR^' 
-5 1 fctt?)S',3ciia)$A^'fiT E G R;^Xg^^i± 
m-htzib. X5'yi^3ycOSS*^^>EGRi7-7«<^ 
E G R;!{f'xMSr>m»r^*S:^-fl:$ 

[0 106] m-h. EGR9~y<^^M%^ti^^TLX 
mM2tCiSA^iXl>EGR;*'XeOJ#a*Cf+^i- 
tC^O , ^W2c7)#H«?aS*^'ft<^l>^^T-EGR;*'X 

&}Wv:-titi»^Wi. j;'3^<cOEGR;;f,X^^^2^« 30 

■fi.o{z. wmmmzEGR9-'y%w^bmEGR 

[0107] -U. EGR^!'-5c7)?#ai^*»^J5if 

i-^<r)X\ ^m2^f&x$ixm^<r>mmM^'^^, 
zcrtXo^Mmi. m6i>z^.txoiiz. ^mmzE 
GRi'~y^mbm}jmM.t<r)mmmi^t ix^-tz 

bifX'%h. 

[ 0 1 0 8 ] x5 y i/g y£7)^£S:|5Sil:t"'S^>:a6t(i. 40 

'EGR:^'xm.ifm.xmM.^WL'iEL^<^^(nw^m^ 

d.-^-oJtJilE^rE GR;*';<*i: tRAfr^SrMia 2 1 

[0109] Ef^OSlK^fc^tfeV^Tti. #fm<7)?flffii: 
fria^®OE GR ^-7 2 7 S-iljSL^^f^E GR;^X 

ib. mffa^cbE G R ^ - 5 2 7 Ltz^k<DE. G R 
t E G R ^' -7 2 7 ?ra3§-t -1. mii^E G R*' 

ti:RGR:^Xim.tEGR7~y21ff)^^WS^t(nm 50 



[0110] J:«Pf«2-EGR^'-7S!)^«S-7-/Ti 
L-CROM 3 5 2tcl^tf>iB1i§-«:-Cl3W, EGR;<?X 
3 7i7)ffi^]ft-^A^Mt<^tl7tEGR^'-5 2 
imMk<r>KGR^'X<n^^f^y k LTEGR 

[0 1 1 1 ] il3t, llStiD, SB^i^T-^OEGR^'- 

E G R;yxMSrS;ffi-t & i t *»'t- 
#1.. >IiO»ai§iX3t^£J®^EGR;<rx*{±. RAM 3 
5 3tCiB1i§iXl>, Zffiim^£EGRi}Xim%t,ixh 
EGR#2 625.t>m^D#l 3c7)if1«l:*S:^^^ 
® t;: J; 0 i^ibX ■? •/ r L R O M 3 5 2 id ait S -ttT 
. 5t?S=5r E G R;iy;?.afc»-:JV E G R# 2 6 3it^ 

mm D # 1 3 coifWffliiEasrsai-ri. ^ t ifix'% h . 

[ 0 1 1 2 ] C PU 3 5 1 {i, mtm^^Kfzm^WE 
mzm-^^ E G R^ 2 6 mi&m. D # 1 3 C0M#* 
^ ^ L E G R^xmfiSt.T^nM.^n'S.irh Z t ip 

[0 1 1 3] -^r. mei.zX'O. msStv)EGR?- 
yi^mmmi)^m^Mfmi:Miii'rhztifiv^?>, z 
(oniii^tifzm.xm%mi. RAM3 5 3tcisii§n 
mmi^zntii^tifz^x^^imiEmwJSi^ 

i:UTRAM353 tE'tiSixS , 

[01143 ±muz^mizi: ^njEmm^jmm^ 

m^^tL&b. CPUSSlfi, RAM3 5 3tfBft$ 
tifzx.7yu-:<~^' 1 icniHijii^m {m^.<7)^XM 

[0115] mtiUzm^rnxmrnmiEmmx 

»rm*j;0^-=5ri.^«^tfis CPU3 5 1«±, EGR# 
"th. Z<r)M-^. EGR»2 5*^'^iS^1$f S^SSEA 

-fhEGRiixmm'yL. iti\,zmtxnwmi<r) 
%n2nzr^x^ixh RGR-ff xm^m-thz t i,z^j: 
I. -?-<7)sam, \Hmmmi(o%m2mzmx^titm% 

cofifi. E G R:^'X-/]'^m'-Ltz'^fSmMt^ » 
[0116]-:^, |||^<?)i3SAfT^A^mBSiSAir 
m«J:O^V^J®^W±. CPU351(i. EGR#26 

I, Z<7)^-^. EGRm^2 5t'i>^%WS8^Xt 

tEGRUfxitfimab. ^iii,zmtxp^mmmi<m 

m2Hz<RX^tlhEGR:ffxmi}^mn-t^. Z(r>m 

\Hmmmic^%^2mzt&x^ti?>fmcomi. e 

GR:^xti^imatfz^fSm'J''-t^zbi,z^xh. 

[0117] t]Lt<?5J: ^ tEGR^'-9S!/*(cSo'V^T 
©Att^cOffliEt E GR;<^X»(0«E«^'^tgi:^.|. . 

[0 118] ZcDXoliZtXEGRi'-ycOi^mMjm^ 

iti>zmtiLtzmimmi:fTo z b¥x^ . s^mx s -y 

i^B y(ni&itm±thZbifiX'%h, 
[0119] 
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[01201 ^^0*Sm. E GRX?X*ii(7mST^*^ 


1 9 • • 






20 ■ • 
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23 • • 




mi] :^wMi^zi^^\^mmmcom%m\:^w:^mm 


2 5 - ■ 


• EGRjlSS 




26 • • 


• EGR# 


[02] (A) mMm^oxm(^^oxm^A 


27 ■ • 


. EGR^-^ 
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29 ■ • 






30 • ■ 






3 1 ■ ■ 




[ BI4 ] E GR E G R - ^$J!l*fc ^MfS 


32 • • 






33 • • 




[115 ] EGR^-^3g6$i:it:^EGR;?!?Xii:COM 


34 • • 






35 ■ ■ 


■ ECU 


[06] EGR:;'-^»i:P^A»rmS^corm2:^ 20 


35 1- 


• CPU 




352 • 


• ROM 


[l^^^ira] 


353 • 


■ RAM 


1 • ■ ■ - rtMsa 
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• Av^TvrRAM 
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■ EGR:^^ XiS^^y^ 


3 ■ • ■ ■ m«lt# 


38 ■ • 


• EGRgBS-fey-tf 
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BA19 BA20 BA24 CA02 CA05 
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3G092 AA02 AA17 AA18 BAOl BBOl 
BB06 DC03 DC09 DC12 DC15 
DE02S DE03S DG07 EAOl 
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HA06Z HBOIX HB03Z HDOIZ 
HD05Z HD07X HD07Z HD09X 
HEOIZ HE03Z HE08Z HF08Z 

3G301 HA02 HAll HAD JA21 LA03 
LBll LC04 MAll MA18 MA23 
NC02 NDOl PAOIZ PA07Z 
PAIOZ PAllZ PB03A PB03Z 
PB05A PB05Z PB08Z PD04A 
PD04Z PDUZ PD15A PD15Z 
PE03Z PE08Z PF03Z 
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CLAIMS 



[Claim 1] In the exhaust emission control device of the internal combustion engine possessing the EGR equipment which 
carries out the recirculation of a part of exhaust air to an internal combustion engine's inhaiation-of-air system, and the EGR 
cooler which makes the EGR gas which recycles said EGR equipment cool An operational status detection means to detect 
said internal combustion engine's operational status, and an EGR gas thermometry means to measure the temperature of the 
EGR gas which recycles said EGR equipment, An EGR cooler cooling effectiveness presumption means to presume the 
cooling effectiveness of said EGR cooler based on the temperature of the EGR gas measured by the operational status 
detected by said operational status detection means, and said EGR gas thermometry means. An amount decision means of fuel 
main injection to determine the amount of the fuel which contains in a parameter the amount of the air inhaled by said internal 
combustion engine, and the amount of EGR gas, and is supplied to an internal combustion engine, An inhalation 
new-air- volume amendment means to amend the amount of the new mind inhaled by the changing mtemal combustion engine 
based on the EGR cooler cooling effectiveness presumed by said EGR cooler cooling effectiveness presumption means with 
said EGR cooler cooling effectiveness, The exhaust emission control device of the internal combustion engine characterized 
by providing an amount amendment means of EGR gas to amend the amount of the EGR gas inhaled by the changing internal 
combustion engine based on the EGR cooler cooling effectiveness presumed by said EGR cooler cooling effectiveness 
presumption means with said EGR cooler cooling effectiveness. 

[Claim 2] Said EGR cooler cooling effectiveness presumption means is the exhaust emission control device of the internal 
combustion engine according to claim 1 characterized by computing EGR cooling effectiveness based on a correlation with 
the EGR gas temperature after passing the cooling effectiveness of an EGR cooler and the EGR cooler which were called for 
beforehand. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[F?e^ld of the Invention] This invention relates to the exhaust emission control device which purifies an internal combustion 
engine's exhaust air, especially an exhaust gas recirculation system. 

[0002] , , , ... . 

[Description of the Prior Art] In recent years, in the internal combustion engine carried in an automobile etc. especially the 
Diesel engine which enables combustion of the gaseous mixture (the so-called gaseous mixture of the Lean air-fiiel ratio) of a 
hyperoxia condition, or the lean burn gasoline engine, a technique which purifies the nitrogen oxides (NOx) contained durmg 
this internal combustion engine's exhaust air is desired. 

[0003] The technique which arranges the Lean NOx catalyst in an internal combustion engme's exhaust air system is proposed 
to such a demand. The occlusion reduction type NOx catalyst which returns to nitrogen (N2) is known emitting the nitrogen 
oxides (NOx) which were being absorbed, when the nitrogen oxides (NOx) under exhaust air are absorbed when the oxygen 
density of the flowing exhaust air is high as one of the Lean NOx catalysts, the oxygen density of the flowmg exhaust air falls 
and a reducing agent exists. ^ ^.r^ . i *u ■ 

[0004] It is returned to nitrogen (N2), the nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst bemg 
emitted when the air-fiiel ratio of exhaust air which the nitrogen oxides (NOx) under exhaust air are absorbed by the occlusion 
reduction type NOx catalyst, and flows into an occlusion reduction type NOx catalyst becomes low when lean combustion 
operation of the internal combustion engine is carried out and the air-fuel ratio of exhaust air becomes high, if an occlusion 
reduction type NOx catalyst is arranged at an internal combustion engine's exhaust air system. 

[0005] By the way, since there is a limitation in the NOx absorptance of an occlusion reduction type NOx catalyst, if lean 
combustion operation of the internal combustion engine is carried out over a long period of time, the NOx absorptance of an 
occlusion reduction type NOx catalyst is saturated, and it will be emitted into atmospheric air, without removing the nitrogen 
oxides (NOx) under exhaust air according to an occlusion reduction type NOx catalyst. 

[0006] Therefore, before the NOx absorptance of an occlusion reduction type NOx catalyst is saturated, it is necessary to 
make the nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst emit and return by performing the 
so-called rich spike control to which the air-fiiel ratio of the exhaust air which flows into this occlusion reduction type NOx 
catalyst is reduced, when applying an occlusion reduction type NOx catalyst to a lean combustion type internal combustion 

[0007] The approach of adding a reducing-agent slack fuel as the concrete approach of rich spike control during the exhaust 
air which flows the upstream from an occlusion reduction type NOx catalyst can be illustrated. 

[0008] In addition, when adding a reducing agent during upstream exhaust air from an occlusion reduction type NOx catalyst, 
it is also important to control the addition of a reducing agent to accuracy according to the nitrogen oxides (NOx) absorbed by 
the occlusion reduction type NOx catalyst. u- u u- ♦ 

[0009] When the addition of a reducing agent is superfluously made [ many ] to the nitrogen oxides (NOx) with which this is 
absorbed by the occlusion reduction type NOx catalyst, an excessive reducing agent will be emitted into atmospheric air. It is 
because it will be emitted into atmospheric air, without saturating the NOx absorptance of an occlusion reduction type NOx 
catalyst, and purifying the nitrogen oxides (NOx) under exhaust air when the additions of a reducing agent run short to the 
nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst. 

[0010] By the former, an internal combustion engine's exhaust emission control device which was indicated by the patent No. 
2845056 official report is proposed to such a problem. An internal combustion engine's exhaust emission control device 
indicated by this official report The amount of the reducing agent which is needed in order to return the nitrogen oxides 
(N Ox) absorbed by the amount of the reducing agent which reacts with the oxygen under exhaust air and is consumed m an 
occlusion reduction type NOx catalyst, and the occlusion reduction type NOx catalyst is taken into consideration. By 
determining the addition of a reducing agent, it is going to control aggravation of the exhaust air emission according the 
overage and short supply of a reducing agent to prevention, with bleedoff into the atmospheric air of a reducing agent or 
nitrogen oxides (NOx). 

[001 1] Moreover, the method of using the exhaust-gas-recirculation (EGR:Exhaust Gas Recirculation) equipment to which 
the recirculation of a part of exhaust air which flows an internal combustion engine's flueway is carried out to this internal 
combustion engine's inhalation-of-air path as an approach of reducing the amount of the nitrogen oxides (NOx) discharged by 
the internal combustion engine is proposed. 

[0012] EGR equipment reduces the amount of the nitrogen oxides (NOx) which the rate of combustion and combustion 
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temperature of gaseous mixture in an internal combustion engine's combustion chamber are reduced, with are generated at the 
time of combustion using the incombustibility which inert gas components, such as a steam (H20) contamed durmg exhaust 
air, a carbon monoxide (CO), and a carbon dioxide (C02), have, and endoergic nature. 

[0013] In addition, equipments of various configurations, such as the equipment which consists of EGR valves which adjust 
the flow rate of the exhaust air (EGR gas) which flows the inside of the EGR path which opens an internal combustion 
engine's flueway and inhalation>of-air path for free passage, and an EGR path as EGR equipment which was described above, 
and equipment which are constituted by preparing the EGR cooler for cooling EGR gas in addition to an EGR path and an 
EGR valve in the middle of an EGR path, are proposed. 

[0014] ^ u- u ^ 

[Problem(s) to be Solved by the Invention] By the way, with the EGR equipment of the diesel power plant which performs 
rich spike control which was indicated by the official report mentioned above, when a NOx reduction catalyst is in a 
non-active state, SOF (Solible Organic Function) components contained in EGR gas, such as soot and unbumt hydrocarbon 
(HC), will flow into an EGR cooler, without being consumed by the NOx reduction catalyst. When such an event is repeated, 
there is a possibility that a SOF component may deposit on an EGR cooler and the blinding of an EGR cooler may occur. 
[0015] Furthermore, with the EGR equipment of the above mentioned diesel power plant, since it does not have a means to 
detect the blinding of an EGR cooler or an EGR path, there is a case where it becomes difficult to carry out the recirculation 
of the EGR gas of the amount of requests to an inhalation-of-air path when the blinding of an EGR cooler or an EGR path 
occurs actually, consequently it becomes impossible to fully reduce the yield of the nitrogen oxides (NOx) in an internal 
combustion engine. . 
[0016] This invention is made in view of various problems which were described above, and aims at contributing to 
aggravation prevention of an internal combustion engine's exhaust air emission. 

[0017] . u u -A 

[Means for Solving the Problem] The following means were used for this invention in order to solve the above-mentioned 

technical problem. 

[0018] Namely, the exhaust emission control device of the internal combustion engine concerning this invention In the 
exhaust emission control device of the internal combustion engine possessing the EGR equipment which carries out the 
recirculation of a part of exhaust air to an internal combustion engine's inhalation-of-air system, and the EGR cooler which 
makes the EGR gas which recycles said EGR equipment cool An operational status detection means to detect said internal 
combustion engine's operational status, and an EGR gas thermometry means to measure the temperature of the EGR gas 
which recycles said EGR equipment, An EGR cooler cooling effectiveness presumption means to presume the cooling 
effectiveness of said EGR cooler based on the temperature of the EGR gas measured by the operational status detected by 
said operational status detection means, and said EGR gas thermometry means. An amount decision means of fuel main 
injection to determine the amount of the fuel which contains in a parameter the amount of the air inhaled by said internal 
combustion engine, and the amount of EGR gas, and is supplied to an internal combustion engine. An inhalation 
new-air-volume amendment means to amend the amount of the new mind inhaled by the changing internal combustion engine 
based on the EGR cooler cooling effectiveness presumed by said EGR cooler cooling effectiveness presumption means with 
said EGR cooler cooling effectiveness, An amount amendment means of EGR gas to amend the amount of the EGR gas 
inhaled by the changing internal combustion engine based on the EGR cooler cooling effectiveness presumed by said EGR 
cooler cooling effectiveness presumption means with said EGR cooler cooling effectiveness was provided. 
[0019] Said EGR cooler cooling effectiveness presumption means can compute EGR cooling effectiveness based on a 
correlation with the EGR gas temperature after passing the cooling effectiveness of an EGR cooler and the EGR cooler which 
were called for beforehand. 

[0020] Thus, in an internal combustion engine's constituted exhaust emission control device, a part of exhaust air discharged 
by the mtemal combustion engine is recycled in an inhalation-of-air system, and a recirculating gas (EGR gas) is inhaled with 
new mind in a combustion chamber. EGR gas serves not to bum oneself and to reduce combustion temperature, with the yield 
of nitrogen oxides (NOx) is controlled. 

[0021] An EGR cooler performs heat exchange between EGR gas and a refrigerant, and cools EGR gas. While it will be lost 
that the ambient temperature of this combustion chamber rises unnecessarily when EGR gas is supplied to a combustion 
chamber since the volume of EGR gas is reduced if EGR gas is cooled, the amount of the new mind supplied to a combustion 

chamber does not decrease unnecessarily. 

[0022] However, when plugging occurs in an EGR cooler, as compared with the case where plugging has not occurred, the 
heat exchange effectiveness in an EGR cooler falls. 

[0023] On the other hand, the temperature of EGR gas after passing the EGR cooler of the typical condition (for example, 
new article condition) in predetermined operational status turns into fixed temperature according to the operational status. 
[0024] Then, if the temperature of EGR gas before passing the temperature and the EGR cooler of EGR gas after passing the 
EGR cooler in the typical condition of being under a certain service condition is beforehand searched for in the experiment, 
the relation between EGR gas temperature and the effectiveness of an EGR cooler can be drawn. 

[0025] An EGR cooler cooling effectiveness presumption means can presume the effectiveness of an EGR cooler using this 
relation by making temperature of exhaust air after EGR cooler passage into a parameter. 

[0026] Said inhalation new-air- volume amendment means and said amount amendment means of EGR gas can illustrate an 
inhalation-of-air throttle valve and an EGR control valve, and its control unit, can change the rate of valve opening based on 
the cooling effectiveness of an EGR cooler, and can amend the new air volume and the amount of EGR gas which are inhaled 
in an internal combustion engine's combustion chamber. 
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[0027] As the above-mentioned EGR cooler, the cooler of the air cooling which performs heat exchange between atmospheric 
air and EGR gas, and the cooler of the water cooling type which performs heat exchange between predetermined cooling 
water and EGR gas can be illustrated. The cooling water for internal combustion engines is sufficient as predetermined 
cooling water, and it may be cooling water of the dedication for cooling only EGR gas. 
[0028] 

[Embodiment of the Invention] Hereafter, the concrete embodiment of the exhaust emission control device of the internal 
combustion engine concerning this invention is explained based on a drawing. Here, the case where the exhaust emission 
control device concerning this invention is applied to the Diesel engine for car actuation is mentioned as an example, and is 
explained. 

[0029] Drawing 1 is drawing showing the outline configuration of the internal combustion engine which applies the exhaust 
emission control device concerning this invention, and its pumping system. 

[0030] The internal combustion engine 1 which shows drawing 1 is 4 stroke Diesel engine of a water cooling type which has 
four cylinders 2. 

[003 1] The internal combustion engine 1 equips the combustion chamber of each cylinder 2 with the fuel injection valve 3 
which injects a direct fuel. Each fuel injection valve 3 is connected with the accumulator (common rail) 4 which accumulates 
a fuel to place constant pressure. Common-rail-pressure sensor 4a which outputs the electrical signal corresponding to the 
pressure of the ftiel in this common rail 4 is attached in this common rail 4. 

[0032] Said common rail 4 is open for free passage with the fuel pump 6 through a fiiel feeding pipe 5. This fuel pump 6 is a 
pump which operates considering the running torque of an internal combustion engine's 1 output shaft (crankshaft) as a 
driving source, and the pump pulley 6 attached in the input shaft of this fuel pump 6 is connected through crank-pulley la and 
the belt 7 which were attached in an internal combustion engine's 1 output shaft (crankshaft). 

[0033] Thus, in the constituted fuel-injection system, if the running torque of a crankshaft is transmitted to the input shaft of a 
fuel pump 6, a fuel pump 6 will carry out the regurgitation of the fuel by the pressure according to the running torque 
transmitted to the input shaft of this fuel pump 6 from the crankshaft. 

[0034] The fliel breathed out from said fiiel pump 6 is supplied to a common rail 4 through a fiiel feeding pipe 5, and pressure 
accumulation is carried out to place constant pressure with a common rail 4, and it is distributed to the fuel injection valve 3 
of each cylinder 2. And if an actuation current is impressed to a fuel injection valve 3, a fuel injection valve 3 will open, 
consequently a fuel will be injected into a cylinder 2 from a fuel injection valve 3. 

[0035] Next, the inhalation-of-air branch pipe 8 is connected to the internal combustion engine 1, and each branch pipe of the 
inhalation-of-air branch pipe 8 is open for free passage through the combustion chamber of each cylinder 2, and the inlet port 

which is not illustrated. 

[0036] Said inhalation-of-air branch pipe 8 is connected to an inlet pipe 9, and this inlet pipe 9 is connected to the air cleaner 
box 10. The air flow meter 1 1 which outputs the electrical signal corresponding to the mass of the inhalation of air which 
flows the inside of this inlet pipe 9 to the down-stream inlet pipe 9, and the intake-air-temperature sensor 12 which outputs the 
electrical signal corresponding to the temperature of the inhalation of air which flows the inside of this inlet pipe 9 are 
attached from said air cleaner box 10. 

[0037] The inhalation-of-air throttle valve 13 which adjusts the flow rate of the inhalation of air which flows the inside of this 
inlet pipe 9 is formed in the part in which it is located in the style of [ of the inhalation-of-air branch pipe 8 in said inlet pipe 9 
] right above. The actuator 14 for inhalation-of-air drawing which consists of stepper motors etc. and carries out closing 
motion actuation of this inhalation-of air throttle valve 13 is attached in this inhalation-of-air throttle valve 13. 
[0038] Compressor housing 15a of the centrifugal supercharger (turbocharger) 15 which operates considering the heat energy 
of exhaust air as a driving source is prepared in the inlet pipe 9 located between said air flow meters 1 1 and said 
inhalation-of-air throttle valves 13, and the intercooler 16 for cooling the inhalation of air which was compressed into the 
down-stream inlet pipe 9 within said compressor housing 15a, and became an elevated temperature from compressor housing 
15a is formed in it. 

[0039] Thus, by the constituted inhalation-of-air system, the inhalation of air which flowed into the air cleaner box 10 flows 
into compressor housing 1 5a through an inlet pipe 9, after dust, dust, etc. under inhalation of air are removed by the air 
cleaner which is not illustrated in this air cleaner box 10. 

[0040] The inhalation of air which flowed into compressor housing 15a is compressed by the revolution of a compressor 
wheel by which the inner package was carried out to this compressor housing 15a. After being cooled by the intercooler 16, if 
needed, by the inhalation-of-air throttle valve 13, the inhalation of air which was compressed within said compressor housing 
15a, and became an elevated temperature has a flow rate adjusted, and flows into the inhalation-of-air branch pipe 8. The 
inhalation of air which flowed into the inhalation-of-air branch pipe 8 is distributed to the combustion chamber of each 
cylinder 2 through each branch pipe, and bums considering the fuel injected from the fuel injection valve 3 of each cylinder 2 
as an ignition source. 

[0041] On the other hand, the exhaust air branch pipe 18 is connected to an internal combustion engine 1, and it is open for 
free passage with the combustion chamber of each cylinder 2 through the exhaust port which each branch pipe of the exhaust 
air branch pipe 18 does not illustrate. 

[0042] Said exhaust air branch pipe 18 is connected with turbine housing 15b of said centrifugal supercharger 15. Said 
turbine housing 1 5b is connected with an exhaust pipe 19, and this exhaust pipe 19 is connected to the muffler which is not 
illustrated on a lower stream of a river. 

[0043] In the middle of said exhaust pipe 19, the exhaust air clarification catalyst 20 for purifying the harmful gas component 
under exhaust air is arranged. The air-fuel ratio sensor 23 which outputs the electrical signal corresponding to the air-fiiel 
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ratio of the exhaust air which flows the inside of this exhaust pipe 19 to the down-stream exhaust pipe 19, and the 
exhaust-gas-temperature sensor 24 which outputs the electrical signal corresponding to the temperature of the exhaust au* 
which flows the inside of this exhaust pipe 19 are attached from the exhaust air clarification catalyst 20. 
[0044] The exhaust air throttle valve 21 which adjusts the flow rate of the exhaust air which flows the inside of this exhaust 
pipe 19 is formed in the down-stream exhaust pipe 19 from the above mentioned air-fuel ratio sensor 23 and the above 
mentioned exhaust-gas-temperature sensor 24. The actuator 22 for exhaust air drawing which consists of stepper motors etc, 
and carries out closing motion actuation of this exhaust air throttle valve 21 is attached in this exhaust air throttle valve 21. 
[0045] Thus, by the constituted exhaust air system, the gaseous mixture (burned gas) which burned in each cylinder 2 of an 
internal combustion engine 1 is discharged through an exhaust port to the exhaust air branch pipe 1 8, and, subsequently flows 
into turbine housing 15b of a centrifugal supercharger 15 from the exhaust air branch pipe 18. The exhaust air which flowed 
into turbine housing 1 5b rotates the turbine wheel supported free [ a revolution ] in turbine housing 15b using the heat energy 
which this exhaust air has. The running torque of a turbine wheel is transmitted to the compressor wheel of compressor 
housing 15a mentioned above in that case. 

[0046] The exhaust air discharged from said turbine housing 15b flows into the exhaust air clarification catalyst 20 through an 
exhaust pipe 19, and the harmful gas component under exhaust air is removed or purified. After the exhaust air removed or 
purified in the harmftil gas component with the exhaust air clarification catalyst 20 has a flow rate adjusted by the exhaust air 
throttle valve 21 if needed, it is emitted into atmospheric air through a muffler. 

[0047] Moreover, the exhaust air branch pipe 18 and the inhalation-of-air branch pipe 8 are opened for free passage through 
the exhaust-gas-recirculation path (EGR path) 25 which carries out the recirculation of a part of exhaust air which flows the 
inside of the exhaust air branch pipe 18 to the inhalation-of-air branch pipe 8. In the middle of this EGR path 25, it consists of 
solenoid valves etc. and the flow control valve (EGR valve) 26 which changes the flow rate of the exhaust air (EGR gas is 
called hereafter) which flows the inside of said EGR path 25 according to the magnitude of impression power is formed. 
[0048] The EGR opening sensor 38 which outputs the electrical signal corresponding to the opening of this EGR valve 26 is 
attached in said EGR valve 26. The sensor of the photo interrupter method equipped with the potentiometer equipped with the 
metal contact which is interlocked with the switching action of the EGR valve 26, and slides on a resistor top as this EGR 
opening sensor 38, for example, and the slot disk which is interlocked with the switching action of the EGR valve 26, and 
rotates and the photo interrupter which consists of LED and the photo transistor which have been arranged so that it may 
counter through a slot disk etc. can be illustrated. 

[0049] At said EGR path 25, EGR cooler 27 which cools the EGR gas which flows the inside of this EGR path 25 is formed 
in the upstream part from the EGR valve 26. 

[0050] Thus, by the constituted exhaust-gas-recirculation device, if the EGR valve 26 is opened, the EGR path 25 will be in 
switch-on, a part of exhaust air which flows the inside of the exhaust air branch pipe 1 8 will flow into said EGR path 25, and 
it will be led to the inhalation-of-air branch pipe 8 through EGR cooler 27. 

[0051] In that case, by EGR cooler 27, heat exchange will be performed between the EGR gas which flows the inside of the 
EGR path 25, and a predetemiined refrigerant, and EGR gas will be cooled. 

[0052] It is led to the combustion chamber of each cylinder 2, the EGR gas which flowed back from the exhaust air branch 
pipe 18 to the inhalation-of-air branch pipe 8 through the EGR path 25 being mixed with new mind of having flowed from the 
upstream of the inhalation-of-air branch pipe 8, and bums considering the fiiel injected from a fiiel injection valve 3 as an 
ignition source. 

[0053] since the inert gas component which oneself does not bum and has endoergic nature like water (H20) or a carbon 
dioxide (C02) is contained in EGR gas here - EGR gas - gaseous mixture - if contained in inside, the combustion 
temperature of gaseous mixture can lower, with the yield of nitrogen oxides (NOx) will be controlled. 
[0054] Furthermore, while it is lost that the ambient temperature of this combustion chamber rises unnecessarily when EGR 
gas is supplied to a combustion chamber since the volume of EGR gas will be reduced while the temperature of EGR gas 
itself falls if EGR gas is cooled in EGR cooler 27, the amount (volume of new mind) of the new mind supplied to a 
combustion chamber does not decrease unnecessarily. 

[0055] The exhaust air clarification catalyst 20 is a NOx catalyst which purifies the nitrogen oxides (NOx) under exhaust air 
under existence of a reducing agent. As such a NOx catalyst, although a selection reduction type NOx catalyst, an occlusion 
reduction type NOx catalyst, etc. can be illustrated, an occlusion reduction type NOx catalyst is mentioned as an example, and 
is explained here. Hereafter, the exhaust air clarification catalyst 20 shall be called the occlusion reduction type NOx catalyst 
20. 

[0056] The occlusion reduction type NOx catalyst 20 makes an alumina support. On the support Alkali metal, such as a 
potassium (K), sodium (Na), a lithium (Li), or caesium (Cs), At least one chosen from alkaline earths, such as barium (Ba) or 
calcium (calcium), and rare earth, such as a lanthanum (La) or an yttrium (Y), and noble metals, such as platinum (Pt), are 
supported, and it is constituted. In addition, the occlusion reduction type NOx catalyst which consists of gestalten of this 
operation by supporting barium (Ba) and platinum (Pt) on the support which consists of an alumina is mentioned as an 
example, and is explained. 

[0057] Thus, the constituted occlusion reduction type NOx catalyst 20 absorbs the nitrogen oxides (NOx) under exhaust air, 
when the oxygen density of the exhaust air which flows into this occlusion reduction type NOx catalyst 20 is high. 
[0058] On the other hand, the occlusion reduction type NOx catalyst 20 emits the nitrogen oxides (NOx) which were being 
absorbed, when the oxygen density of the exhaust air which flows into this occlusion reduction type NOx catalyst 20 falls. If 
reduction components, such as a hydrocarbon (HC) and a carbon monoxide (CO), exist during exhaust air in that case, the 
occlusion reduction type NOx catalyst 20 can make nitrogen (N2) return the nitrogen oxides (NOx) emitted from this 
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occlusion reduction type NOx catalyst 20. . . - r^u 

[0059] In addition, although there is also a part which is not clarified about the NOx absorption/emission action ot the 
occlusion reduction type NOx catalyst 20, it is thought that it is performed by the about following mechanisms. 
[0060] First, in the occlusion reduction type NOx catalyst 20, if the air-fuel ratio of the exhaust air which flows mto this 
occlusion reduction type NOx catalyst 20 turns into the Lean air-fuel ratio and the oxygen density under exhaust air increases, 
as shown in drawing 2 (A), the oxygen under exhaust air (02) will adhere on the front face of platinum (Pt) m the form ot 02- 
or 02- The nitrogen monoxide under exhaust air (NO) reacts with 02- or 02- on the front face of platinum (Pt), and forms a 
nitrogen dioxide (N02) (2 N0+02 ->2N02). A nitrogen dioxide (N02) oxidizes further on the front face of platmum (Pt), 
and is absorbed by the occlusion reduction type NOx catalyst 20 in the form of nitrate ion (N03-), In addition, it combines 
with the barium oxide (BaO) and the nitrate ion (N03-) absorbed by the occlusion reduction type NOx catalyst 20 forms a 
barium nitrate (Ba2 (N03)). . xt^ .oa-.v, 

[0061] Thus when the air-fuel ratio of the exhaust air which flows mto the occlusion reduction type NOx catalyst 20 is the 
Lean air-friel ratio, the nitrogen oxides (NOx) under exhaust air are absorbed by the occlusion reduction type NOx catalyst 20 

as nitrate ion (N03-). , m j u 

[0062] The air-fuel ratio of inflow exhaust air is the Lean air-fuel ratio, and NOx absorption which was described above is 
continued unless the NOx absorptance of the occlusion reduction type NOx catalyst 20 is saturated. Therefore, when the 
air.fijel ratio of the exhaust air which flows into the occlusion reduction type NOx catalyst 20 is the Lean air-ftiel ratio, unless 
the NOx absorptance of the occlusion reduction type NOx catalyst 20 is saturated, the nitrogen oxides (NOx) under exhaust 
air will be absorbed by the occlusion reduction type NOx catalyst 20, and nitrogen oxides (NOx) will be removed out of 

exhaust air. , . ^ . , ^ . ... 

[0063] On the other hand, with the occlusion reduction type NOx catalyst 20, if the oxygen density of the exhaust air which 
flows into this occlusion reduction type NOx catalyst 20 falls, in order that the amount of generation of a nitrogen dioxide 
(N02) may decrease on the front face of platinum (Pt), the nitrate ion (N03-) combined with the barium oxide (BaO) 
becomes reverse with a nitrogen dioxide (N02) and a nitrogen monoxide (NO), and it secedes from the occlusion reduction 
type NOx catalyst 20. • • u * 

[0064] If reduction components, such as a hydrocarbon (HC) and a carbon monoxide (CO), exist during exhaust air m that 
case those reduction components will react selectively with the oxygen (02- or 02-) on platinum (Pt), and will form active 
species. This active species makes nitrogen (N2) return the nitrogen dioxide (N02) and nitrogen monoxide (NO) which were 
emitted from the occlusion reduction type NOx catalyst 20. 

[0065] Therefore, while the air-fuel ratio of the exhaust air which flows into the occlusion reduction type NOx catalyst 20 
turns into theoretical air fuel ratio or a rich air-fuel ratio and the oxygen density under exhaust air falls, when the 
concentration of a reducing agent increases, the nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst 
20 will be emitted and returned, with the NOx absorptance of the occlusion reduction type NOx catalyst 20 will be 

reproduced. . i u u i • 

[0066] By the way, although the nitrogen oxides (NOx) contained during exhaust air will be absorbed by the occlusion 
reduction type NOx catalyst 20 since the air-fuel ratio of the exhaust air discharged by the internal combustion engme 1 
serves as lean atmosphere and the oxygen density of exhaust air becomes high when lean combustion operation of the internal 
combustion engine 1 is carried out If lean combustion operation of an internal combustion engine 1 is continued for a long 
period of time, the NOx absorptance of the occlusion reduction type NOx catalyst 20 will be saturated, and it will be emitted 
into atmospheric air, without removing the nitrogen oxides (NOx) under exhaust air with the occlusion reduction type NOx 

catalyst 20. , • r . 

[0067] Since the gaseous mixture of the Lean air-fuel ratio bums in most operating range and the air-fuel ratio of exhaust an- 
turns into the Lean air-fuel ratio in most operating range according to it, the NOx absorptance of the occlusion reduction type 
NOx catalyst 20 tends [ especially ] to be saturated with a Diesel engine like an internal combustion engine 1 . 
[0068] Therefore, when lean combustion operation of the internal combustion engine 1 is carried out, it is necessary to raise 
the concentration'of a reducing agent, while reducing the oxygen density under exhaust air which flows into the occlusion 
reduction type NOx catalyst 20 before the NOx absorptance of the occlusion reduction type NOx catalyst 20 is saturated, and 
to make the nitrogen oxides (NOx) absorbed by the occlusion reduction type NOx catalyst 20 emit and return, 
[0069] On the other hand, by having the reducing-agent feeder style which adds a reducing-agent slack fuel (gas oil) during 
the exhaust air which flows an upstream flueway, and adding a fuel into exhaust air from this reducing-agent feeder style from 
the occlusion reduction type NOx catalyst 20, the exhaust emission control device of the internal combustion engine 
concerning the gestalt of this operation raised the concentration of a reducing agent while reducing the oxygen density of the 
exhaust air which flows into the occlusion reduction type NOx catalyst 20. 

[0070] The reducing-agent injection valve 28 which a reducing-agent feeder style opens when it is attached in an internal 
combustion engine's 1 cylinder head so that the nozzle hole may face in the exhaust air branch pipe 1 8 and the fuel more than 
a predetermined injection-valve opening pressure is impressed, as shown in drawing 1 , and injects a fuel. The reducing-agent 
supply way 29 which leads the fiiel breathed out from the fiiel pump 6 mentioned above to said reducing-agent injection valve 
28, The flow control valve 30 which adjusts the flow rate of the fuel which is prepared in the middle of this reducing-agent 
supply way 29, and flows the inside of this reducing-agent supply path 29, The isolation valve 31 which is prepared in the 
upstream reducing-agent supply way 29, and intercepts the flow of the fuel in this reducing-agent supply way 29 from this 
flow control valve 30, It has the reducmg-agent pressure sensor 32 which is attached in the upstream reducing-agent supply 
way 29 from said flow control valve 30, and outputs the electrical signal corresponding to the pressure in this reducing-agent 
supply way 29. 
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[0071] In addition, as for the reducing-agent injection valve 28, it is desirable that the nozzle hole of this reducing-agent 
injection valve 28 is attached in the cylinder head so that the set section of the exhaust air branch pipe 18 may be turned to at 
least from a connection with the EGR path 25 in the exhaust air branch pipe 18, while projecting in the exhaust port of the 
cylinder 2 nearest to [ are a lower stream of a river and ] the set section of four branch pipes in the exhaust air branch pipe 18. 

[0072] This is for making it reach to turbine housing 15b of a centrifugal supercharger, without a reducing agent being 
overdue in the exhaust air branch pipe 1 8 while the reducing agent (fuel component of non-**) injected from the 
reducing-agent injection valve 28 flows into the EGR path 25, it becomes the cause of the blinding of an EGR cooler or it 
prevents that mix with inhalation of air and an air-fuel ratio becomes small. 

[0073] In addition, although the reducing-agent injection valve 28 is attached in the exhaust port of the No. 1 (#1) cyhnder 2 
in the example shown in drawing 1 since the No. 1 (#1) cylinder 2 is in the set section of the exhaust air branch pipe 1 8, and 
the nearest location among four cylinders 2 of an internal combustion engine 1 When cylinders 2 other than No. 1 (#1) 
cylinder 2 are in the set section of the exhaust air branch pipe 18, and the nearest location, the reducing-agent injection valve 
28 is attached in the exhaust port of the cylinder 2. 

[0074] Moreover, said reducing-agent injection valve 28 approaches penetration or a water jacket, the water jacket which was 
formed in the cylinder head and which is not illustrated is attached, and you may make it cool the reducing-agent injection 
valve 28 using the cooling water which flows said water jacket. 

[0075] At such reducing-agent feeder guard, valve opening of a flow control valve 30 impresses the high-pressure fiiel 
breathed out from the fuel pump 6 through the reducing-agent supply way 29 to the reducing-agent injection valve 28. And if 
the pressure of the fuel impressed to the reducing-agent injection valve 28 reaches more than an injection-valve opening 
pressure, this reducing-agent injection valve 28 will open, and the fuel as a reducing agent will be injected into the exhaust air 
branch pipe 18. 

[0076] the exhaust air with which the reducing agent injected into the exhaust air branch pipe 18 from the reducing-agent 
injection valve 28 has flowed from the upstream of the exhaust air branch pipe 18 - ** - it both flows into turbine housing 
1 5b. It is agitated by the revolution of a turbine wheel, homogetieity is mixed, and the exhaust air and the reducing agent 
which flowed in turbine housing 15b form exhaust air of a rich afr-fuel ratio. 

[0077] Thus, exhaust air of the formed rich air-ftiel ratio flows into the occlusion reduction type NOx catalyst 20 through an 
exhaust pipe 19 from turbine housing 15b, and it will be returned to nitrogen (N2), making the nitrogen oxides (NOx) 
absorbed by the occlusion reduction type NOx catalyst 20 emit. 

[0078] Then, when clausilium of the flow control valve 30 is carried out and supply of the reducing agent from the fiiel pump 
6 to the reducing-agent injection valve 28 is intercepted, the pressure of the fiiel impressed to the reducing-agent injection 
valve 28 becomes said under injection-valve opening pressure, consequently the reducing-agent injection valve 28 will close 
the valve, and addition of the reducing agent into the exhaust air branch pipe 1 8 will be stopped. 

[0079] The electronic control unit (ECUiElectronic Control Unit) 35 for controlling this internal combustion engine 1 is put 
side by side in the internal combustion engine 1 constituted as stated above. This ECU35 is a unit which controls an internal 
combustion engine's 1 operational status according to an internal combustion engine's 1 service condition, or a demand of an 
operator. 

[0080] Common-rail-pressure sensor 4a, an air flow meter 1 1, the intake-air-temperature sensor 12, the 
pressure-of-induction-pipe force sensor 17, the air-fiiel ratio sensor 23, the exhaust-gas-temperature sensor 24, the 
reducing-agent pressure sensor 32, the crank position sensor 33, a coolant temperature sensor 34, the accelerator opening 
sensor 36, the EGR opening sensor 38, and the various sensors of EGR gas temperature sensor 37 grade are connected to 
ECU35 through electric wiring, and the output signal of the various above-mentioned sensors is inputted into ECU35. 
[0081] On the other hand, it enables ECU35 to control each part which connected through electric wiring and a fuel injection 
valve 3, the actuator 14 for inhalation-of-air drawing, the acttiator 22 for exhaust air drawing, the EGR valve 26, the flow 
control valve 30, and the isolation valve 31 grade described above at ECU35. 

[0082] Here, ECU35 is equipped with A/D converter (A/D) 355 connected to said input port 356 while it is equipped with 
CPU35 1, ROM352 and RAM353, the backup RAM 354 and input port 356 that were mutually connected by the bidu"ectional 
bus 350, and an output port 357, as shown in drawing 3 . 

[0083] Said input port 356 inputs the output signal of the sensor which outputs the signal of a digital signal format like the 

crank position sensor 33, and transmits those output signals to CPU351 or RAM353. 

[0084] Said input port 356 is inputted through A/D355 of the sensor which outputs the signal of an analog signal format like 
common-rail-pressure sensor 4a, an air flow meter 1 1, the intake-air-temperature sensor 12, the pressure-of-induction-pipe 
force sensor 17, the air-fuel ratio sensor 23, the exhaust-gas-temperature sensor 24, the reducing-agent pressure sensor 32, a 
coolant temperature sensor 34, the accelerator opening sensor 36, the EGR opening sensor 38, and EGR gas temperature 
sensor 37 grade, and transmits those output signals to CPU35 1 or RAM353. 

[0085] It connects with a fuel injection valve 3, the acttiator 14 for inhalation-of-air drawing, the actuator 22 for exhaust air 
drawing, the EGR valve 26, a flow contt-ol valve 30, and isolation valve 3 1 grade through elecft-ic wiring, and said output port 
357 tt-ansmits the conttol signal outputted from CPU351 to the above mentioned ftiel injection valve 3, the actuator 14 for 
inhalation-of-air drawing, the actuator 22 for exhaust air drawing, the EGR valve 26, a flow contt-ol valve 30, or an isolation 
valve 3 1 . 

[0086] A fuel-injection control routine for said ROM352 to conttol a fuel injection valve 3, The exhaust air throttling control 
routine for controlling the inhalation-of-air throttling conttol routine for conttoUing the inhalation-of-air throttle valve 13, and 
the exhaust air throttle valve 21, The NOx clarification conttol routine for purifying the nitt-ogen oxides (NOx) absorbed by 
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the EtjR control routine for controlling the EGR valve 26, and the occlusion reduction type NOx catalyst 20, Application 
programs, such as a poisoning dissolution control routine for canceling poisoning by the oxide of the occlusion reduction type 
NOx catalyst 20, are memorized. 

[0087] In addition to the above-mentioned application program, said ROM352 has memorized various kinds of control maps. 
Said control map For example, the fuel-oil-consumption control map in which the relation between an internal combustion 
engine's 1 operational status and basic fuel oil consumption (basic fiiel injection duration) is shown. The fuel-injection-timing 
control map in which the relation between an internal combustion engine's 1 operational status and basic fuel injection timing 
is shown, The inhalation-of-air throttle valve opening control map in which the relation between an internal combustion 
engine's 1 operational status and the target opening of the inhalation-of-air throttle valve 13 is shown, The inhalation 
new-air- volume amendment map in which the relation between the cooling effectiveness of EGR cooler 27 and inhalation new 
air volume is shown, The exhaust air throttle valve opening control map in which the relation between an internal combustion 
engine's 1 operational status and the target opening of the exhaust air throttle valve 21 is shown, Whenever [ EGR 
valve-opening / which shows the relation between an internal combustion engine's 1 operational status and the target opening 
of the EGR valve 26 ] A control map. The amount amendment map of EGR gas in which the relation between the cooling 
effectiveness of EGR cooler 27 and the amount of need EGR(s) is shown, The EGR cooler effectiveness presumption map, 
the target addition of an internal combustion engine's 1 operational status, and a reducing agent (or) which show the relation 
between EGR gas temperature and the cooling effectiveness of EGR cooler 27 They are the reducing-agent addition control 
map in which relation with the target air-fuel ratio of exhaust air is shown, the flow control valve control map in which the 
relation between the target addition of a reducing agent and the valve-opening time amount of a flow control valve 30 is 
shown. 

[0088] Said RAM353 stores the output signal from each sensor, the result of an operation of CPU351, etc. Said result of an 
operation is an engine rotational frequency by which the crank position sensor 33 is computed based on time spacing which 
outputs a pulse signal. These data are rewritten by the newest data whenever the crank position sensor 33 outputs a pulse 
signal. 

[0089] Said backup RAM 354 is the memory of the non-volatile after an internal combustion engine's 1 shutdown can 
remember data to be. 

[0090] Said CPU351 operates according to the application program memorized by said ROM352, and performs fiiel injection 
valve control, inhalation-of-air throttling control, exhaust air throttling control, EGR control, NOx clarification control, 
poisoning dissolution control, and EGR cooler cooling effectiveness presumption control. 

[0091] For example, in fuel injection valve control, CPU351 determines first the fuel quantity injected from a fuel injection 

valve 3, and determines the stage to inject a fuel from a fuel injection valve 3 subsequently. 

[0092] When determining fuel oil consumption, CPU35 1 reads the engine rotational frequency memorized by RAM353 and 
the output signal (accelerator opening) of the accelerator opening sensor 36, CPU351 is accessed to a ftiel-oil-consumption 
control map, and computes said engine rotational frequency and the basic fuel fiiel oil consumption (basic fiiel injection 
duration) corresponding to said accelerator opening. CPU351 amends said basic fuel injection duration based on the output 
signal value of an air flow meter 1 1, the intake-air-temperature sensor 12, and coolant temperature sensor 34 grade etc., and 
determines final fuel injection duration. 

[0093] When determining fuel injection timing, CPU351 is accessed to a fiiel-injection initiation stage control map, and 
computes the basic fuel injection timing corresponding to said engine rotational frequency and said accelerator opening. 
CPU351 amends said basic fiiel injection timing by making the output signal value of an air flow meter 1 1, the 
intake-air-temperature sensor 12, and coolsmt temperature sensor 34 grade into a parameter, and determines final fiiel 
injection timing. 

[0094] If fuel injection duration and fuel injection timing are determined, CPU351 compares said fiiel injection timing and 
output signal of the crank position sensor 33, and when the output signal of said crank position sensor 33 is in agreement with 
said fuel-injection initiation stage, h will start the impression of actuation power to a fuel injection valve 3. CPU351 stops the 
impression of actuation power to a fuel injection valve 3, when the elapsed tune from the event of starting the impression of 
actuation power to a fuel injection valve 3 reaches said fuel injection duration. 

[0095] In addition, when an internal combustion engine's 1 operational status is in idle operational status in fuel-injection 
control, CPU351 computes an internal combustion engine's 1 target idle rpm by making into a parameter the output signal 
value of a coolant temperature sensor 34, the operating state of the auxiliary machinery which operate like the compressor of 
the air conditioner for the vehicle interior of a room using the turning effort of a crankshaft, etc. And CPU351 carries out 
feedback control of the fuel oil consumption so that actual idle rpm may be in agreement with target idle rpm. 
[0096] Moreover, in inhalation-of-air throttling control, CPU351 reads the engine rotational frequency and accelerator 
opening which are memorized by RAM353. CPU35 1 is accessed to an inhalation-of-air throttle valve opening control map, 
and computes the target inhalation-of-air throttle valve opening corresponding to an engine rotational frequency and an 
accelerator opening. CPU351 impresses the actuation power corresponding to said target inhalation-of-air throttle valve 
opening to the actuator 14 for inhalation-of-air drawing. In that case, CPU351 detects the actual opening of the 
inhalation-of-air throttle valve 13, and may be made to carry out feedback control of said actuator 14 for inhalation-of-air 
drawing based on the difference of the opening of the actual inhalation-of-air throttle valve 13, and a target inhalation-of-air 
throttle valve opening. 

[0097] Moreover, CPU351 controls the actuator 22 for exhaust air drawing by exhaust air throttling control that the exhaust 
air throttle valve 21 should be driven in the direction of clausilium, when an internal combustion engine 1 is in the warm-up 
condition after start up between the colds, or when the heater for the vehicle interior of a room is in an operating state. 
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[009^1 in this case, an internal combustion engine's 1 load increases and the quantity of fuel oil consumption is increased 
corresponding to it ~ things - ** Consequently, while an internal combustion engine's 1 calorific value increases and an 
internal combustion engine's 1 warming up is promoted, the heat source of the heater for the vehicle interior of a room is 
secured. 

[0099] Moreover, in EGR control, CPU351 reads the engine rotational frequency memorized by RAM353, the output signal 
(circulating water temperature) of a coolant temperature sensor 34, the output signal (accelerator opening) of the accelerator 
opening sensor 36, etc., and distinguishes whether the execution condition of EGR control is satisfied. 
[0100] as the above-mentioned EGR control execution condition, the variation of the accelerator opening by which the 
internal combustion engine 1 is continuously operated beyond predetermined time from the time of start up which has a 
circulating water temperature beyond predetermined temperature is a positive value - etc. ~ conditions can be illustrated. 
[0101] When it judges with an EGR control execution condition which was described above being satisfied, CPU35 1 is 
accessed to a control map whenever [ EGR valve-opening ] by making an engine rotational frequency and an accelerator 
opening into a parameter, and computes whenever [ corresponding to said engine rotational frequency and said accelerator 
opening / target EGR valve-opening ]. CPU351 impresses the actuation power corresponding to whenever [ said target EGR 
valve-opening ] to the EGR valve 26. When it judges with on the other hand an EGR control execution condition which was 
described above not being satisfied, CPU35 1 is controlled that the EGR valve 26 should be held in the 
close-by-pass-bulb-completely condition. 

[0102] Next, the EGR control concerning the gestalt of this operation is explained. 

[0103] In the EGR control concerning the gestalt of this operation, CPU351 performs the so-called EGR valve feedback 
control which carries out feedback control of the opening of the EGR valve 26 by making an internal combustion engine's 1 
inhalation new air volume into a parameter. 

[0104] In EGR valve feedback control, CPU351 determines an internal combustion engine's 1 target inhalation new air 
volume by making an accelerator opening, an engine rotational frequency, etc. into a parameter, for example. In that case, 
relation between an accelerator opening, an engine rotational frequency, and target inhalation new air volume is map-ized 
beforehand, and target inhalation new air volume is computed from the map, accelerator opening, and engine rotational 
frequency. 

[0105] Here, since the heat exchange effectiveness in an EGR cooler falls as compared with the case where plugging has not 
occurred and EGR gas temperature rises when plugging occurs in an EGR cooler, according to the cooling effectiveness of an 
EGR cooler, the amount of EGR gas and inhalation new air volume must be changed from the demand of emission. 
[0106] That is, if the cooling effectiveness of an EGR cooler is falling, since cooling of the EGR gas inhaled by the cylinder 2 
will become imperfection and the ambient temperature of a cylinder 2 will become high, the consistency of EGR gas becomes 
small. In order to fill the demand of emission, it must stop thereby, having to supply more EGR gas to a cylinder 2. Such 
relation can be shown as a correlation of EGR cooler effectiveness and the amount of need EGR gas for every engine load, as 
shown in drawing 5 . 

[0107] On the other hand, since the temperature of the new mind inhaled by the cylinder 2 rises and a charging efficiency falls 
so that the cooling effectiveness of an EGR cooler is low, the amount of the new mind inhaled to a cylinder 2 is made to 
increase. Such relation can be shown as a correlation of EGR cooler effectiveness and inhalation new air volume for every 
engine load, as shown in drawing 6 . 

[0108] In order to prevent aggravation of emission, it is necessary to make a cylinder 2 inhale the proper amount of EGR gas 
and inhalation new air volume which amended the amount of EGR gas, and inhalation new air volume, and balanced the 
operational status at that time. This amendment approach is shown below. 

[0109] In predetermined operational status, since the temperature of EGR gas after passing the temperature of exhaust air and 
EGR cooler 27 of a new article condition turns into fixed temperature according to the operational status, if the temperature of 
EGR gas before passing the temperature and EGR cooler 27 of EGR gas after passing EGR cooler 27 of a new article 
condition is beforehand searched for in the experiment, the relation of EGR gas temperature and the cooling effectiveness of 
EGR cooler 27 as shown in drawing 4 can be drawn. 

[0110] If ROM352 is made to memorize beforehand by using this relation as an EGR cooler effectiveness presumption map, 
the effectiveness of EGR cooler 27 will be presumed by making into a parameter temperature of the EGR gas after the EGR 
cooler 27 passage obtained from the output signal of the EGR gas temperature sensor 37. 

[0111] Moreover, the required amount of EGR gas is computable from the EGR cooler cooling effectiveness in this time with 
drawing 5 . This computed required amount of EGR gas is memorized by RAM353. If it map-izes beforehand in quest of the 
valve-opening variation of the EGR valve 26 from which this required amount of EGR gas is obtained, and the 
inhalation-of-air throttle valve 13 by experiment and ROM352 is made to memorize, based on the required amount of EGR 
gas, the amount of valve-opening amendments of the EGR valve 26 and the inhalation-of-air throttle valve 13 is computable. 
[01 12] CPU351 can change the amount of valve opening of the EGR valve 26 and the inhalation-of-air throttle valve 13 based 
on said computed amount of valve-opening amendments, and can amend the amount of EGR gas, and inhalation new air 
volume. 

[01 13] On the other hand, inhalation new air volume is computable from the EGR cooler cooling effectiveness in this time 
with drawing 6 . This computed inhalation new air volume is memorized by RAM353. The inhalation new air volume 
computed simultaneously is memorized by RAM353 as amendment target inhalation new air volume, 
[01 14] If amendment target inhalation new air volume is determined by the above-mentioned procedure, CPU351 reads the 
output signal value (actual inhalation new air volume) of the air flow meter 1 1 memorized by RAM353, and measures actual 
inhalation new air volume and amendment target inhalation new air volume. 
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[01 IfT] When there is less above mentioned actual inhalation new air volume than amendment target inhalation new air 
volume, CPU35 1 carries out specified quantity clausilium of the EGR valve 26, and carries out specified quantity valve 
opening of the inhalation-of-air throttle valve 13. In this case, the amount of EGR gas which flows into the inhalation-of-air 
branch pipe 8 from the EGR path 25 will decrease, and the amount of EGR gas inhaled in an internal combustion engine's 1 
cylinder 2 according to it will decrease. Consequently, only the part to which EGR gas decreased increases the amount of the 
new mind inhaled in an internal combustion engine's 1 cylinder 2. 

[0116] On the other hand, when there is more actual inhalation new air volume than amendment target inhalation new air 
volume, CPU351 carries out specified quantity valve opening of the EGR valve 26, and carries out specified quantity 
clausilium of the inhalation-of-air throttle valve 13. In this case, the amount of EGR gas which flows into the inhalation-of-air 
branch pipe 8 increases from the EGR path 25, and the amount of EGR gas inhaled in an internal combustion engine's 1 
cylinder 2 according to it increases. Consequently, only the part from which EGR gas increased the amount of the new mind 
inhaled in an internal combustion engine's 1 cyhnder 2 will decrease. 

[0117] Based on EGR cooler effectiveness, amendment of inhalation new air volume and amendment of the amount of EGR 
gas are attained as mentioned above. 

[0118] Thus, Air Fuel Ratio Control corresponding to cooling effectiveness change of an EGR cooler can be performed, and 

aggravation of exhaust air emission can be prevented. 

[0119] 

[Effect of the Invention] The exhaust emission control device of the internal combusfion engine concerning this invention can 
presume EGR cooler effectiveness from EGR gas temperature, and can amend the amount of EGR gas, and inhalation new air 
volume from this presumed EGR cooler effectiveness. 

[0120] Consequently, the amount of EGR gas and inhalafion new air volume can be rationalized, and aggravation of exhaust 
air emission can be controlled. 



[Translation done.] 



